W ith allusions to Nietzsche, violent anti-GM organisms groups, nefarious 'parallel scientists' and numerous other actors and actions, Marcel Kuntz manufactures a bizarre alchemy to cast postmodernism as an 'assault' on science [1] . Whilst one can dispute his use of the 'postmodern' label itself and the idea that tolerance of ambiguity and diversity of opinion is a twentieth century phenomenon, we discuss here why Kuntz mischaracterizes his home base of science as a purely technical and objective enterprise.
First, Kuntz frames 'regular science' as an apolitical, value-neutral enterprise that is immune to social and political forces. This belies decades of serious scholarship. The entire trajectory of scientific inquiry, from conception of a hypothesis to translational research and application, is subject to internal and external political determinants. By 'political', we refer to the entire constellation of situations in which 'what is apparent' differs distinctly from 'what is actually intended or at work'.
For instance, an analysis of scientific expertise about the risks and benefits of biotechnology applications in human genetics and in the agri-food domain in 17 subsystems in Europe and North America found that scientists are less likely to agree among themselves about the risks and benefits of biotechnology applications than other policy actors, and are motivated by strongly held beliefs and convictions [2] .
Similarly, a look at the history of science in tobacco smoke and lung cancer risk, or global warming, firmly attests that science is a political act [3] . In the case of tobacco research, for example, the only significant factor associated with the conclusion that 'passive tobacco smoke exposure and lung cancer risk are not related' was whether an author was affiliated with the tobacco industry, after controlling for article quality, peer-review status, article topic and year of publication [3] .
In our absent self-awareness of this decisive political component, we-scientists, policy-makers and the public-run the risk of naively trusting science and technology elites, who are clearly not aligned themselves in belief and conviction [2] . In short, there is no credible basis for assuming that scientists invariably consider the best interests of society when engaging in the scientific enterprise.
Second, Kuntz's attempt to hermetically seal 'regular science' from the political world and frame it as purely objective and unbiased undermines the field. Addressing politics is both intrinsically and instrumentally important. The dialectic of regular and parallel science only serves to stew an unchecked political agenda that undermines the scientific method by creating more uncertainty and less robust science. In trying to artificially 'box in' science and place it on a pedestal allegedly immune to politics, Kuntz risks creating intrinsic and instrumental fault lines and greater uncertainty.
Twenty-first century scientific enterprises should build new pillars to recognize the value of a reflexive 'check' on the gaps between 'what is apparent or stated' and 'what is actually intended or at work'-that is, politics. By grafting the political wing onto the social architecture of science and its public extensions, knowledge-based innovations will be better attuned to societal norms, contextually sensitive and thus, socially robust and sustainable [4] . There is ample evidence that extended peer review and knowledge co-production beyond the classic expert communities-for instance by engaging with end-users of scientific knowledge-can substantially benefit scientific design to ask the right questions that are relevant to patients and other users, and thus, help minimize research waste [5] .
Finally, Kuntz's framing is one of scientism and technological determinism, evident in his portrayal of the social construction of scientific knowledge and technology as assaultive Luddite anarchy. It would be a mistake, however, to focus entirely on the military rhetoric or scientism invoked in the article. We thus conclude our analysis by 'turning the table around', with a broader call to be reflexive, to leave our own epistemic cultures, and to recognize the politics of science and technology as well as the politics entrenched in social science and the humanities.
We emphasize this last point because it would be naive to place card-carrying social scientists and moral philosophers above the fray and to think that they are apolitique and désintéressé. The myth of value-neutral or invariably reflexive social science and humanities inquiry is busted when one steps into a careerist social science laboratory or moral philosophy office securing non-reflexively the next self-serving notch on the academic ladder, and thus, observes the more haphazard and messy realities of how politics is ever-present in human practices, be it natural science, social science or the humanities [4, 6] .
The real risk is not in politics, but in being ignorant of politics; by not permitting its 'unpacking', robust scientific inquiry is threatened.
Commentary to 'The postmodern assault on science' by Marcel Kuntz A s a scientist, one shares the worries of Marcel Kuntz [1] concerning the increasing relativism and antiscience opinions among the general public. Perhaps the most extreme manifestation of this trend is the resolute anti-science stand of the religious right in the USA that even imprints its mark on politics. This is illustrated by the tragi-comical House Bill 819 proposition in North Carolina that forbids evaluations based on global warming scenarios for coastal management purposes.
upfront corresp ondence
After the perhaps naive optimism surrounding science during the post-war period, there has been a clear backlash fuelled by widening scientific illiteracy and fears about nuclear war, environmental degradation and so on. These fears have found fertile ground in the general anti-expert, anti-establishment sentiments that have increased in the past decades, and on which several civic movements have capitalized. Nevertheless, these should certainly not be considered as backward-looking, populist movements that can be ignored. They are grounded in the economic and civilizational crisis that has been at work for some time and that has accelerated since 2008. They are motivated by a feeling that our way of life and socioeconomic system are not sustainable in their present form. They have also been fed by the manifest errors, manipulations or worse, made by the economic establishment. Suffice it to remind here that the subprime crisis of 2008 was born out of manipulations in the banking sector.
Such errors and manipulations have also been made in the domains of medicine and life sciences. Remember thalid omide, certified at the time to be harmless by Grünenthal, the firm that developed it. Remember the manipulations by the tobacco industry to promote smoking, knowingly hiding the link between smoking and lung cancer, and using willing scientists to testify to the innocuous character of smoking [2] . More recently, and on a smaller scale, there has been the Mediator drug scandal in France, where an amphetamine -derivative, supposed to be prescribed as an anti-diabetic, seems to have been used to promote weight-loss by people who contracted sometimes fatal pulmonary diseases as a consequence.
The mistrust of some anti-GMO movements towards the GMO industry should be seen in the light of these antecedents. It is certainly true that some of their objections are ideological and that their supporters often have only a superficial understanding of genetics and the way science is conducted, as illustrated by the destruction of experimental crops mentioned by Kuntz. On the other hand, the other side has also made errors, if not worse, as illustrated by the fact that evaluations of the risk of GMOs are mostly on the basis of studies conducted by the GMO industry itself. Manifest conflict of interest statements are also periodically surfacing, such as in the case of D. Bánáti, Chair of the European Food Safety Authority, who had to resign earlier this year when it was disclosed that she was closely linked to the GMO industry, or when it appeared that the organism setting the standards to establish the harmless nature of neonicotinoid pesticides for bees (ICPBR) was sponsored by the makers of these neonicotinoids, who also participated in establishing the safety standards [3] .
Of course, an apparent conflict of interest is not a proof of actual misbehaviour. But it can, together with the absence of independent evaluations, feed suspicions and explain the present allure of anti-GMO movements. Moreover, this antagonism, given the generalized suspicion of the public towards experts and the establishment, can lead to further tensions and the rejection of reasonable advances. The solution to avoid this and possible future scandals similar to what the tobacco industry faced, is clearly not to dismiss these movements as obscurantist and postmodernist anti-science movements, as suggested by Kuntz. Instead, they have to be heard for what they are-a genuine concern of the lay public that GMOs are a potential threat for biodiversity and human health, given that their harmless nature is not perceived to be established beyond doubt. Moreover, GMOs are often seen as being developed mainly to increase the profit of industry, rather than for the common good, which obviously does not increase their acceptability. The ambiguous treatment of these concerns by the industry, regulatory bodies, experts and politicians who balance between open disdain and acknowledgement does not contribute to persuading these opponents. In fact, the only way to alleviate these concerns, and thereby make GMOs socially acceptable, is to have independent studies of their safety with publication of the resulting data and regulatory agencies that give no reason to suspect any conflict of interest.
The recent publicized data by the French toxicologist G.E. Séralini [4] , although highly controversial, might have paradoxically contributed to raising the awareness of the need for independent evaluations not linked to the GMO industry. One can only hope that such studies, if really set up, will clarify and pacify the field.
Why the postmodern attitude towards science should be denounced P ostmodernism is a philosophical, political, social and artistic movement. It is mainly defined by its suspicion towards the Enlightenment's faith in science, progress and the universality of reason. It has become a powerful movement that exerts a strong influence on academic thought in American and European societies, especially as it has become he gemonic in some institutions. Considering its influence on so-called 'science-society debates' and its criticisms formulated against the scientific method, it is legitimate, in turn, to analyse critically its claims and the consequences of these claims, especially those from the 'science studies'-also called 'science and technology studies'. This postmodernist, mainly sociological, discipline has gained momentum in the past few decades in its appreciation of science and technology; it uses specific concepts that create a specific vision of scientific research as a social activity.
An initial reflection concerns the shift from 'public understanding' of science to 'public engagement' in science. A typical delusion of the 'science studies' community is the belief that "knowledge co-production beyond the classic expert communities… can substantially benefit scientific design." In fact, science has become so complex and specialized
